Endothelin receptor B in trabecular meshwork.
Endothelin-1 (ET-1), the most potent vasoconstrictor known to date, seems to be involved in the pathogenesis of primary open angle glaucoma. ET-1 was found in different tissues of the eye and in high concentrations in the aqueous humour. The effects of ET-1 are mediated by two receptors, ET-A receptor (ET-AR) and ET-B receptor (ET-BR), which are both expressed in bovine trabecular meshwork (TM). ET-1 induced contraction of TM predominantly by activation of ET-AR. This study analyzes the role of ET-BR in TM function and investigates the synthesis of ET-1 by human TM (HTM) cells. The effect of IRL-1620, a specific ET-BR agonist, on contractility of bovine TM (BTM) was investigated with a force length transducer system. The effect of this agonist on intracellular free Ca(2+) [Ca(2+)](i) was examined using the Ca(2+)-sensitive dye fura-2AM. The expression of the ET-AR and ET-BR was investigated in cultured HTM cells using Western blot and PCR methods. With PCR methods the expression of prepro-endothelin-1 (ppET-1) and isoforms of endothelin-1 converting enzyme (ECE-1) in cultured HTM cells was analyzed. Activation of ET-BR by IRL-1620 (5 x 10(-7)M) results in contraction of native BTM (41% of the carbachol value) and also in a transient increase in [Ca(2+)](i) in cultured BTM and HTM cells (365 and 273% of the basal level, respectively). IRL-1620 also induced contraction in native BTM under intra- and extracellularly Ca(2+)-free conditions. A clear signal for ET-AR at 40 kDa and ET-BR at 35 kDa could be detected in membrane lysates of cultured HTM cells. PCR analysis further confirmed the existence of ET-AR and ET-BR in these cells. Furthermore, RT-PCR revealed that neither ppET-1 nor one of the ECE-1 isoforms was expressed in cultured HTM cells. This study presents evidence for the expression of a functional ET-BR in bovine and human TM. Currently, there is no evidence for ET-1 synthesis in HTM cells. Further investigations are necessary to clarify the physiological function of ET-BR in TM and the source of ET-1 at this tissue.